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Purple  sweet potato  flour is  one of  raw  material alternatives  in  making steamed  bread  to reduce 
Indonesia’s dependence of wheat flour. It also has the potential to be a functional food. Unfortunately, 
purple sweet potato flour doesn't have gluten as much as wheat flour has. Because of that, to make 
purple sweet potato bread with quality as good as wheat flour bread, bread improver such as ascorbic 
acid and guar gum need to be added. The objectives of this research is to determine the best steamed 
bread fomulation with purple sweet potato flour substitution and bread improver as addition. Purple 
sweet potato flour substitution for wheat flour wasdone with concentration 0% as control, 10%, 20%, 
and 30%. Bread improver's concentations used in the main test are 50 ppm of ascorbic acid and 0.5% 
of guar gum. Steamed bread produced are evaluated in physical, chemical, and sensory properties. The 
physical evaluation was done by determining the color, texture, and volume of the steamed bread. The 
chemical evaluation was done by determining the antioxidant activity. The sensory evaluation was 
done by hedonic ranking to find out the best steamed bread formulation based on consumers liking. 
The results shows that the more purple sweet potato flour used as the substitution of wheat flour, the 
bread get harder and the antioxidant activity get higher. Substitution also makes the bread less springy 
and less in volume. Due to substitution the bread become more reddish and less bright of. The addition 
of ascorbic acid as much as 50 ppm makes the bread with low hardness and more in volume. Ascorbic 
acid also makes the antioxidant activity get higher. The addition of guar gum as much as 0.5% will 
make the bread more elastic. Steamed bread that is most likely desired by the panelists according to 
overall attribute is the steamed bread with the 10% substitution of purple sweet potato flour with the 
addition of guar gum. 
 




 wheat flour that is widely used in Indonesia 
INTRODUCTION are  not  entirely  produced  in  Indonesia.  
Steamed  breads  that  are  found  today Therefore, to reduce dependence on wheat 
generally use wheat flour as the raw material flour, flour substitutes need to be found from 
of manufacture. Unfortunately, local materials that can be cultivated into a 
 good food product. Purple sweet potato is one  
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that is widely available in Indonesia. Purple 
sweet potatoes containing anthocyanins that 
have antioxidant activity. The use of purple 
      sweet potato flour in steamed bread will 
     eventually reduce the amount of gluten 
     contained in the  dough and it will be less 
elastic. The addition of ascorbic acid in the 
form of bread improver and guar gum can be 
     done to improve the characteristics of 
steamed bread. 
 




The materials used in steamed bread making 
 are  low protein  wheat  flour,  purple  sweet 
potato flour, yeast, sugar, guar gum, ascorbic 
acid, water, shortening, and salt. 
 
Steamed bread making  
First of all, 1000 g wheat flour was mixed with 
12 g yeast, 100 g sugar, and 500 ppm ascorbic 
acid or 0,5% guar gum. Mixing was done using 
       a low speed (48 rpm) for a minute. 
    Furthermore 520 ml water was added to and 
mixed at low speed for a minute and medium 
speed (88 rpm) for a minute. After that, 30 g 
        shortening and 10 g salt was added to the 
      dough and they were mixed using medium 
speed for 3 minutes. The dough was fermented 
 for  60  minutes at  29,0  ±  0,2 C  and  relative o
humidity 73,7 ± 2,5%. The dough was weighed 
and rounded. Then, the dough was left for 30 
minutes at 29,0 ± 0,2 C and o
 
 
    relative humidity 73,7  ± 2,5%.  The dough 
       was then steamed in a steamer for 15 
minutes. 
 
Antioxidant activity determination  
Sample was crushed and weighed as much as 
     0,5 g. Subsequently the samples were 
extracted with 5 ml of methanol for 2 hours. 
Then, 0,1 ml of extract was reacted with 3,9 
  ml DPPH (2,2-diphenyl-1-picrylhydrazyl) 
     for 30 minutes. The absorbance was 
    measured using spectrophotometer at 515 
nm. As a blank, 0,1 ml methanol was reacted 
with 3.9 ml DPPH. Antioxidant activity was 
    measured as %inhibition and calculated 
using the formula:  
% inhibition= 1- At30 ×100% 
At0  
At30: sample absorbance at minute 30  
At0 : blank absorbance at minute 0. 
 
 
Texture Profile Analysis  
    Texture Profile Analysis (hardness and 
     springiness) was carried out on steamed 
bread using a Texture Analyzer under the  
   following conditions: probe ball 
    compression, speed compression 5 mm/s, 
trigger  sample 25 N, distance of 50 mm and
compression 50%. 
 
Color Measurements  
    Color measurements was done using 
chromameter. First of all, chromameter was 
calibrated. After that, chromameter can be 
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used  to  measure  the  color  of  the  steamed 
bread. The color was measured as lightness 




     
 
Bread volume was determined using seed 
   displacement method. This method was done 
by adding millet seeds into a measuring cup up 
to full. Furthermore, steamed bread was put in 
measuring cup and the millet seeds was added 
until full. The rest of millet seeds left 
(a) 
     
 
behind was measured with a graduated 
cylinder to determine the volume of steamed 
bread. 
 
Sensory evaluation  
The sensory attributes of steamed bread were 
     evaluated by 50 panelists comprising of 
     untrained student of department of Food 
  Technology, Soegijapranata Catholic 
    University Semarang. Sensory analysis was 
done for 4 kind of samples, there are steamed 
    bread without substitution, 10% substitution 
     steamed bread without the addition of 
improver, 10% substitution steamed bread with 
      the addition of ascorbic acid, and 10% 
substitution steamed bread with the addition of 
guar gum. All samples were evaluated using 4 
point ranking hedonic scale with “4” equaling 
to most likely desired and “1” equaling to not 
     desirable. The attributes evaluated by the 
panelists included hardness,  
 




RESULTS AND DISCUSSION 
 
Texture Profile Analysis  
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     Figure  1. (a) Hardness of Steamed Bread 
    with Various Substitution Treatment and 
Bread Improver Addition      (b) Springiness of Steamed Bread with 
  Various Substitution  Treatment  and Bread 
Improver Addition 
 
    Increased concentrations of purple sweet 
     potato flour substitution will increase the 
     hardness and reduce the springiness of 
     steamed bread. Purple sweet potato flour 
substitution will lower the gluten content of 
the dough. Gluten is a component that has 
    viscoelastic properties when mixed with 
water and make the product texture becomes 
not hard (Wang et al., 2007). 
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Steamed bread substituted with a purple sweet 
potato flour and given the addition of ascorbic 
acid has a lower hardness value. According to 
       Maleki et al. (1980), the hardness of bread 
      associated with the volume of bread. The 
greater  volume  of  steamed  bread  caused  the 
rate hardening of bread will be declined. The 
     addition of guar gum on steamed bread with 
     purple sweet potato flour substitution will 
increase the value of springiness. Guar gum is 
 one  of  the hydrocolloid  which  is  capable  of 
producing viscoelastic properties and improve 
the water binding ability of the dough (Matz, 
1992). 
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Figure 2. (a) Volume of Dough 
after           
 
    (b) Volume of Steamed Bread with 
  Various Substitution  Treatment  and Bread 
Improver Addition 
 
The higher substitution on the purple sweet 
potato flour steamed bread will cause either a 
decrease in bread volume after proofing and 
after steaming. The less gluten in dough will 
produce a dough with less elasticity, so the 
     ability of gas retention becomes smaller 
     (Bennion & Hughes, 1975; Matz, 1992). 
  Steamed breads were given the addition of 
ascorbic acid have a greater volume than the 
      steamed breads were given the addition of 
    guar gum or without the addition of bread 
     improver. Ascorbic acid acts as oxidizing 
agent that will strengthen the gluten network 
in dough so the gas retention becomes more 
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   Figure  3.  (a) Lightness of  Steamed Bread 
    with Various Substitution Treatment and 
Bread Improver Addition  
    (b) Color of Steamed Bread with 
   Various Substitution Treatment Without 
Bread Improver Addition  
  (c) Color  of Steamed  Bread  with Various 
    Substitution Treatment and Ascorbic Acid 
Addition      (d) Color of Steamed Bread with 




    Increased concentrations of purple sweet 
potato flour substitution will red uce the value 
of L* and b*, but will increase the value of 
(b)  
a*. Decline in the value of L* (brightness) 
due to the decrease in whiteness purple sweet 
     potato flour due to enzymatic reactions 
   (enzymatic browning) (Ambarsari, 2009). 
Increase of value a* and decrease of value b* 
 indicate  that  the  purple sweet  potato  flour 
substitution will increase the intensity of the 
        red color and lower the inte nsity of the 




2nd International Student Confe rence 
“Global Insight For The Future of Food Production”  
Department of Food Technology, Soegijapranata Catholic University, Novemb er 28 , th












    
 
Increased concentrations of purple sweet 
     potato flour substitution will increase the 
     antioxidant activity of the steamed bread. 
       The increase is due to the purple sweet 
     potato flour are added have antioxidant 
      activity of 65.69 ± 0.25%. Purple sweet 
potato anthocyanin pigments which have to 
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Figure 4.  Antioxidant Activity of  Steamed 
 Bread with Various Substitution Treatment 
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Figure 5. Ranking Hedonic Test of Steamed 
Bread   with  Various   Treatment from  
 
    Hardness, Springiness, Taste, Color, and 
Overall Parameters. 
 
     Steamed bread with the 10% substitution 
purple sweet potato without the addition of 
     bread improver is the least preferred 
treatment compared to other treatments. On 
  the attributes of  hardness, springiness, and 
overall, the most preferred treatment is 10% 
substitution  treatment  with  the  addition  of 
       guar gum. On the attributes of color and 
      taste, the most preferred treatment is a 
    steamed bread controls (0% substitution, 
without bread improver). 
 
CONCLUSIONS 
     
 
The more purple sweet potato flour 
       used as the substitution of wheat flour, the 
bread get harder and less springy. Substitution 
also makes the bread less in volume and the 
     antioxidant activity get higher. Due to 
 substitution,  the  bread  become more  reddish 
and bluish, also less bright of. 
     
 
The addition of ascorbic acid as 
much as 50 ppm makes the bread with low 
hardness and more in volume. Ascorbic acid 
     also makes the antioxidant activity get 
higher. 
 
The addition of guar gum as much as 
0.5% will make the bread more elastic. 
     
 
Steamed bread that is most likely 
desired by the panelists according to overall 
attribute is the steamed bread with the 10% 
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substitution of purple sweet potato flour with  
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